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With Illinois aiming for 100% renewable energy by 2050, implementing renewable energy 
and sustainability systems at educational institutions is vital to Illinois’ transition to a more 
sustainable energy path. The purpose of this study is to evaluate the economic feasibility of 
installing a solar photovoltaic (PV) system on top of the Bone Student Center at Illinois 
State University. Here we suggest different solar PV array configurations that explore the 
cost of a system versus its efficiency. These configurations are based on solar PV modeling 
software, and interviews with professionals in the field, which provides the information 
necessary to conduct an economic assessment of these configurations. Technical analysis 
information allowed us to create SAM and Microsoft Excel based models for Power 
Purchasing Agreement (PPA) and ownership financing plans. The results of this study can 
provide other public institutions, within the state of Illinois, an example of the economic 
feasibility of installing a solar PV array system on campus.
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Introduction
The demand for solar photovoltaic energy will continue to grow in the 
United States. This is due to financial incentives, the decrease in price 
of installation, and government policies. According to SEIA (2020), the 
current national installed solar capacity is "more than 97 gigawatts 
(GW)." Both the public and private sectors are looking to invest in their 
future energy demands. It is vital for public educational institutions to 




• Design an ownership model for a solar PV system on top of the Bone 
Student Center
• Design multiple PPA models for a solar PV system on top of the 
Student Bone Center
• Use the models as a guide for other public educational institutions
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Technical Methods
• Determine system size, module type, and inverter type by contacting 
Ryan Suchsland, a Senior Sales Consultant at GRNE Solar
• Perform technical analysis on Helioscope to determine solar array 
location on the rooftop and technical parameters such as shading 
percentages, number of modules, number of inverters, etc.
• Located on southern portion of the roof
• 0% shading
• 600 Talesun, TP672M-395 (395 W) commercial modules
• 2 SMA Sunny Tripower CORE2 inverters, 110 kW
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Helioscope Mach-up
Figure 1: Helioscope solar array mapping
• DC System Size : 237 kW
• 1st year Annual 
Production: 318, 579.5 
kWh






















Figure 2: Compares Bone Student Center consumption of energy 
compared to the solar PV system's production. (Note: The solar PV 
production is from our SAM simulation and differs slightly from 
our Helioscope model production of 318,579.5 kWh.) 7
Solar PV system can account 
for 5.87% of energy use by 
the Bone Student Center
Economic Methods
• Determined variables for each of the models
• Fixed Variables
• Installation Cost (Construction + Materials): $474,000
• Operation and Maintenance: $17/kW, (Walker, 2017)
• Avoided Energy Rate: $0.06/kWh
• Utility Escalator: 2%, (OECD, 2021)
• Solar Degradation: 0.5%
• Incentives-ISU is eligible for the federal Investment Tax Credit of 26% of the system cost.
• ITC: $123,240
• Assumed Variables
• PPA Escalator: 1%
• PPA (1) Rate: $0.055/kWh
• PPA (2) Rate: $0.057/kWh





Annual savings = Avoided 
Energy+ITC*-(Installation 
Cost+O&M)





Used variables to calculate annual savings of cash purchase and at each PPA rate.
Results
• Energy Rates
• Cash Purchase: 
$0.06/kWh
• PPA (1): $0.055/kWh
• PPA (2): $0.057/kWh
• PPA (3): $0.059/kWh




As shown in Figure 3, a PPA with a rate of $0.055 is the most feasible 
option for the university. When negotiating for a PPA rate with a solar 
company, $0.055 is the ideal rate for the university. At any rate higher, 
the cumulative savings is less than purchasing the system of this size.
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